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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because of the informal nature of them. A proposed 
drawing correction or corrected drawings are required in reply to the Office action to avoid 
abandonment of the appHcation. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co.^ 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for estabhshing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art, 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. Claims 1- 6, 8-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Roth, et 
al, U.S. Patent 5,818,528 in view of Shand, U.S. Patent 5,692,159. 

5. Regarding claim 1, Roth discloses an imaging device for simultaneous capture and image 
display (Figure 1, Column 7, lines 24-27; Column 16, Hnes 48-66; Figure 22, Column 25, lines 
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2-12), the device comprising: an imager (Column 3, lines 45-67) for capturing image data upon 
aiming the imager at an image (Column 7, lines 22-38); a central processing unit (CPU) that is i 
communication with the imager and issues commands to capture image data (Figure 8, Column 
14, lines 45-60). 

Roth discloses two memories (Column 4, Unes 40-55) but does not disclose a direct 
memory access module in communication with the imager and the CPU that executes the 
commands to capture image data; and a memory module in communication with the CPU and 
the DMA module, the memory module including a first image capture buffer that temporarily 
stores first-in-time captured image data prior to displaying first-in-time image data and a second 
image capture buffer that temporarily stores second-in-time captured image data prior to 
displaying second-in-time image data. Shand teaches a direct memory access module in 
communication with the imager and the CPU that executes the commands to capture image data 
(Column 4, lines 1-5; 43-55); and a memory module in communication with the CPU and the 
DMA module, the memory module including a first image capture buffer that temporarily stores 
first-in-time captured image data prior to displaying first-in-time image data and a second image 
capture buffer that temporarily stores second-in-time captured image data prior to displaying 
second-in-time image data (Column 2, lines 5-25; Figure 1, element 300; Column 3, lines 19-22 
{image buffer), 30-32 {frame buffer for storing pixels of a displayed image), 35-40; line 55 
through Column 4, line 5; Column 5, lines 5-64, double buffers; Column 4, lines 63 through 
Column 5, line 12). The motivation for combining an imager with direct memory access and 
double buffers is (1) to enable reading high precision images as fast as possible (Column 1, lines 
30-37); (2) to enable real-time software format processing of image data (Column 1, lines 38- 
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48); (3) to transport the combinations of the first portions of the input digital signals as output 
digital signals to the memory of the computer system (Column 2, lines 22-25). DMA enables 
data signals to be transported from a source to a destination with minimal utilization of processor 
resources (Column 4, lines 3-5). The double buffers enable receiving pixel data from a 
converter, while the other buffer is transporting packets to the image buffer of the memory 
(Column 4, lines 38-42). Shand is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of precision image acquisition processing and display to 
combine the benefits of image acquisition hardware with double buffer memory scheme to 
achieve faster and more precise processing and image display of multiple data formats {pixel 
widths, Column 3, lines 50-55; Column 6, lines 15-54). 



6. Regarding claim 2, Roth discloses an image device of Claim 1, further comprising a 
display that displays to a user (see above). Roth does not disclose that the display is first-in-time 
image data followed by the display of second-in-time image data. Shand teaches that the display 
is first-in-time image data followed by the display of second-in-time image data (Column 5, lines 
5-12, can be recombined...at a later time for off-line processing of full 12 bit high precision 
images). 

The motivation for combining an imager with direct memory access and double buffers is 
(1) to enable reading high precision images as fast as possible (Column 1, lines 30-37); (2) to 
enable real-time software format processing of image data (Column 1, lines 38-48); (3) to 
transport the combinations of the first portions of the input digital signals as output digital 
signals to the memory of the computer system (Column 2, lines 22-25). DMA enables data 
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signals to be transported from a source to a destination with minimal utilization of processor 
resources (Column 4, lines 3-5). The double buffers enable receiving pixel data from a 
converter, while the other buffer is transporting packets to the image buffer of the memory 
(Column 4, lines 38-42). Shand is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of precision image acquisition processing and display to 
combine the benefits of image acquisition hardware with double buffer memory scheme to 
achieve faster and more precise processing and image display of multiple data formats (pixel 
widths, Column 3, lines 50-55; Column 6, lines 15-54). 



7. Regarding claim 3, Roth discloses an image device of Claim 1 , further comprising a field 
programmable array (FPGA) device that implements memory access (Column 13, lines 59-67). 
Roth does not disclose FPGA that implements the direct memory access (DMA) module. Shand 
teaches the FPGA that implements the direct memory access (DMA) module (Column 3, line 55 
through Column 4, line 5). 

The motivation for combining an imager with direct memory access and double buffers is 
(1) to enable reading high precision images as fast as possible (Column 1, hnes 30-37); (2) to 
enable real-time software format processing of image data (Column 1, lines 38-48); (3) to 
transport the combinations of the first portions of the input digital signals as output digital 
signals to the memory of the computer system (Column 2, lines 22-25). DMA enables data 
signals to be transported from a source to a destination with minimal utilization of processor 
resources (Column 4, lines 3-5). The double buffers enable receiving pixel data from a 
converter, while the other buffer is transporting packets to the image buffer of the memory 
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(Column 4, lines 38-42). Shand is evidence that at the time of the invention, it would have been 
obvious to one skilled in the art of precision image acquisition processing and display to 
combine the benefits of image acquisition hardware with double buffer memory scheme to 
achieve faster and more precise processing and image display of multiple data formats (pixel 
widths, Column 3, lines 50-55; Column 6, lines 15-54). 

8. Regarding claim 4, representative of claims 11, 17, 22, Roth discloses an image device of 
Claim 1, further comprising a means for enhancing image data stored in the first and second 
image capture buffers (Figures 10-14, video RAM, static RAM, data buffers and latches, Column 
13, lines 40-67; Column 16, hnes 43-51; Column 19, lines 45-50). 

9. Regarding claim 5, representative of claims 12, 13, 19-21, 24, 25 and 27, Roth discloses 
an image device of Claim 1, further comprising a means for formatting image data stored in the 
first image capture buffer {Sony CCIR format camera, Column 8, lines 13-15). Roth does not 
disclose reformatting image data stored in the first and second image capture buffers. Shand 
teaches reformatting image data stored in the first and second image capture buffers (Abstract; 
Column 2, lines 5-25). 

The motivation for combining an imager using FPGA with direct memory access and 
reformatting image data in double buffers is (1) to enable reading high precision images as fast 
as possible (Column 1, lines 30-37); (2) to enable real-time software format processing of image 
data (Column 1, lines 38-48); (3) to transport the combinations of the first portions of the input 
digital signals as output digital signals to the memory of the computer system (Column 2, lines 
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22-25). DMA enables data signals to be transported from a source to a destination with minimal 
utilization of processor resources (Column 4, lines 3-5). The double buffers enable receiving 
pixel data from a converter, while the other buffer is transporting packets to the image buffer of 
the memory (Column 4, lines 38-42) and for handling various hardware formats in standard 
IEEE format (Column 6, lines 45-54). Shand is evidence that at the time of the invention, it 
would have been obvious to one skilled in the art of precision image acquisition processing and 
display to combine the benefits of image acquisition hardware with double buffer memory 
scheme to achieve faster and more precise processing and image display of multiple data formats 
{pixel widths, Column 3, lines 50-55; Column 6, lines 15-54). 

10. Regarding claim 6, representative of claims 1 8, 23, 26, Roth discloses an image device of 
Claim 4, wherein the memory module further includes an image display buffer that temporarily 
stores captured image data that has been enhanced prior to display (see above). Roth does not 
disclose the memory module of claim 1 . Shand teaches the memory module of claim 1 (see 
claim 1 above). 

The motivation for combining an image enhancer using FPGA with direct memory access 
and reformatting image data in double buffers is (1) to enable reading high precision images as 
fast as possible (Column 1, lines 30-37); (2) to enable real-time software format processing of 
image data (Column 1, lines 38-48); (3) to transport the combinations of the first portions of the 
input digital signals as output digital signals to the memory of the computer system (Column 2, 
lines 22-25). DMA enables data signals to be transported from a source to a destination with 
minimal utilization of processor resources (Column 4, Hnes 3-5). The double buffers enable 
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receiving pixel data from a converter, while the other buffer is transporting packets to the image 
buffer of the memory (Column 4, lines 38-42) and for handling various hardware formats in 
standard ffiEE format (Column 6, lines 45-54). Shand is evidence that at the time of the 
invention, it would have been obvious to one skilled in the art of precision image acquisition 
processing and display to combine the benefits of image acquisition hardware with double buffer 
memory scheme to achieve faster and more precise processing and image display of muhiple 
data formats {pixel widths, Column 3, lines 50-55; Column 6, lines 15-54). 

1 1 . Regarding claim 8, Roth discloses the method of Claim 7, further comprising the steps of 
capturing third-in-time image data to the first buffer once the first-in-time image data is 
displayed and while the image device captures the third-in-time image data to the first buffer. 
(Column 15, lines 54-63). Roth does not disclose displaying the second-in-time image data on a 
display. Shand teaches displaying the second-in-time image data on a display (see above, 
Column 4, lines 38-42). 

The motivation for combining an image enhancer using FPGA and three sequential image 
frames with direct memory access and reformatting image data in double buffers is (1) to enable 
reading high precision images as fast as possible (Column 1, lines 30-37); (2) to enable real-time 
software format processing of image data (Column 1, lines 38-48); (3) to transport the 
combinations of the first portions of the input digital signals as output digital signals to the 
memory of the computer system (Column 2, lines 22-25). DMA enables data signals to be 
transported from a source to a destination with minimal utilization of processor resources 
(Column 4, lines 3-5). The double buffers enable receiving pixel data from a converter, while 
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the other buffer is transporting packets to the image buffer of the memory (Column 4, lines 38- 
42) and for handling various hardware formats in standard ffiEE format (Column 6, lines 45-54). 
Shand is evidence that at the time of the invention, it would have been obvious to one skilled in 
the art of precision image acquisition processing and display to combine the benefits of image 
acquisition hardware with double buffer memory scheme to achieve faster and more precise 
processing and image display of multiple data formats (pixel widths, Column 3, Hnes 50-55; 
Column 6, lines 15-54). 



12. Regarding claim 9, representative of claims 10, 14-16, Roth discloses a method of Claim 
7, wherein capturing first-in-time image data to a first image capture buffer (see above) and an 
end-of-frame signal {VDRVand H DRV signals. Column 8, hnes 44-46). Roth does not disclose 
further comprises the step of issuing, at a CPU, a capture command to a DMA module to 
capture first-in-time image data to the first image capture buffer; queuing, at the DMA module, 
the capture command until the DMA module receives an end-of-frame signal; executing, at the 
DMA module, the capture command to capture first-in-time image data to the first image capture 
buffer; and transferring the first-in-time image data fi-om the imager to the first image capture 
buffer. Shand teaches further comprises the step of issuing, at a CPU, a capture command to a 
DMA module to capture first-in-time image data to the first image capture buffer (Column 3, 
lines 5-32); queuing, at the DMA module, the capture command until the DMA module receives 
an end-of-frame signal {size of transfer, buffer full, Column 3, line 55 through Column 4, line 
56); executing, at the DMA module, the capture command to capture first-in-time image data to 
the first image capture buffer; and transferring the first-in-time image data from the imager to the 
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first image capture buffer {transfer complete; Column 5, lines 30-32, 51-64); furthermore (Claim 
16), issuing a fourth command to capture fourth-in-time image data to the second image capture 
buffer (there are only two); executing the third capture command [which is a repeat of the first], 
(address of memory pages of the image buffer, the list of command blocks is not contiguous, the 
next field can store the address of the next command block in a linked list The command blocks 
can be considered an instruction stream for operating the DAM controller. [The device taught 
by Shand operates in real time on a cycle or continuous sequence, meaning a fourth command 
would follow the third which will follow the second which will follow the first] (Column 4, lines 
43-56; Column 6, lines 27-54). 

The motivation for combining an image enhancer using FPGA, three sequential image 
frames and end-of-frame signals with direct memory access, reformatting image data in double 
buffers and capture commands is (1) to enable reading high precision images as fast as possible 
(Column 1, lines 30-37); (2) to enable real-time software format processing of image data 
(Column 1, lines 38-48); (3) to transport the combinations of the first portions of the input digital 
signals as output digital signals to the memory of the computer system (Column 2, lines 22-25). 
DMA enables data signals to be transported from a source to a destination with minimal 
utilization of processor resources (Column 4, lines 3-5). The double buffers enable receiving 
pixel data from a converter, while the other buffer is transporting packets to the image buffer of 
the memory (Column 4, lines 38-42) and for handling various hardware formats in standard 
IEEE format (Column 6, hnes 45-54). Shand is evidence that at the time of the invention, it 
would have been obvious to one skilled in the art of precision image acquisition processing and 
display to combine the benefits of image acquisition hardware with double buffer memory 
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scheme to achieve faster and more precise processing and image display of multiple data formats 
(pixel widths, Column 3, lines 50-55; Column 6, lines 15-54). 



Claim Rejections - 35 USC §102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

14. Claim 7 is rejected under 35 U.S.C. 102(b) as being anticipated by Roth, et al, U.S. 
Patent 5,818,528. 

1 5 Regarding claim 7, Roth discloses a method for simultaneous image capture and image 
display in an imaging device (see above), the method comprising the steps of capturing the 
first-in-time image data to a first image capture buffer that is in communication with an imager; 
capturing the second-in-time image data to a second image capture buffer that is in 
communication with an imager; and displaying the first-in-time image data on a display while 
the image device captures the second-in-time image data to the second image capture buffer 
([image data may not be images but data about the imaging process], video RAM Zin& label image 
data, Column 13, lines 40-67, Column 16, lines 33-37, 52-54; static RAM (SRAM), Column 14, 
lines 16- 47, gain values, Column 4, lines 12-14, 37-55, the second memory includes a bin... to 
each possible intensity level; Column 16, lines 28-35; Figure 11, Column 17, lines 35-37; 
Column 19, lines 46 through Column 20, hne 6, , three distinct fields or exposures; data buffers. 
Column 20, lines 12-24). 
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^- Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen E. Quillen whose telephone number is (703) 605-4584. 
The examiner can normally be reached on Tuesday - Friday, 8:30am - noon and 1 :00 - 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew C. Bella, can be reached on (703) 308-6829. 
Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

Or FAX'd to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Sixth 
Floor (Receptionist), Arlington, Virginia. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number (703) 305-9600 or (703) 305- 
3800. 
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Patent Examiner 
Art Unit 2676 
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